Introduction {#sec1-1}
============

Diabetes mellitus (DM) is one of the major causes of morbidity and mortality in the world.\[[@ref1][@ref2]\] In 2016, 422 million adults were estimated to suffer from diabetes worldwide.\[[@ref3]\] Hyperglycemia with or without previous DM may complicate the medical condition and outcome of every hospitalized patient.\[[@ref4][@ref5][@ref6][@ref7][@ref8]\] It is well known that good glycemic control is mandatory for improvement of the outcome of any patient admitted to the hospital.\[[@ref4][@ref5][@ref9]\] The situation is somehow complicated because the reason for admission comprises a wide range of conditions with different patient\'s characteristics and needs. For example, the patients who are planned for an operation, those who are on high-dose glucocorticoids, total parenteral nutrition, or at intensive care settings, each have different treatment goals and various management tools.\[[@ref5][@ref10]\] On the other hand, management of hyperglycemia in patients who are affected by acute or chronic complications of DM (e.g., ketoacidosis, cardiovascular disease, neuropathy, nephropathy, and retinopathy) is more difficult and challenging.\[[@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] Therefore, each person of medical team who should make a decision regarding appropriate management plan for hospitalized patients with hyperglycemia, needs distinctive knowledge, attitude, and skills.

Today, the use of smartphone has become vital part of our daily lives. Approximately, over 20 million Iranian use smartphone and also estimated that 2.53 billion people use smartphone worldwide.\[[@ref17][@ref18][@ref19]\] Over 100,000 health applications (app) are available on iTunes and Google Play.\[[@ref20]\] A lot of apps have been designed for diabetes monitoring and also patients' education, but there is no app for controlling blood glucose in hospitalized patients with diabetes which intended to be used by physicians.

To enhance the quality of care provided for patients with diabetes and hyperglycemia, we designed and developed an application for physicians by use of which they become able to take appropriate decisions in management of aforementioned patients.

The application attempts to examine all of the different conditions of the patients admitted (preoperation, critical illness, gavage feeding, and others). In addition, we assessed the quality of the application using a questionnaire which was filled by physicians.

Materials and Methods {#sec1-2}
=====================

Search strategy {#sec2-1}
---------------

There are no approved methods to search for apps on the App Stores, but there were approximately 1000 apps with the word "diabetes" in the iTunes and the Google play. Of these, about 50% were designed with the intention of giving basic information about diabetes and the role of nutrition, about 30% was related to health tracking, and only about 10% of the applications were designed to aid health providers which merely gave information on physiological and pharmaceutical aspects of diabetes. Previous apps have been almost designed for helping clinicians to manage blood glucose in outpatient setting. These applications usually were useful only for data gathering. No application is available for step-by-step control of blood glucose in hospitalized patients with diabetes and hyperglycemia.

Application design {#sec2-2}
------------------

The application was evaluated at Isfahan University of Medical Sciences. Due to the higher prevalence of android and iPhone operating system (IOS) use in the world, and especially in Iran, the program was built on the Android and IOS platform. Great attempts were made for the application to be designed with a user-friendly interface for assisting physicians who make use of it. Applications designed in a cascade framework to help in management of blood glucose of patients with diabetes.

To design this software, first, different databases such as PubMed, Scopus, and Google Scholar were searched. The following keywords were used to search: diabetes, hyperglycemia, inpatient management, hospitalized patients. After collecting articles, an expert team investigated the articles and therapeutic algorithms were prepared from the selected articles. Algorithms were changed to software by Tariana Software Company that was expert in this field. Schematic view of algorithms is presented in [Figure 1](#F1){ref-type="fig"} (only initial steps are shown). The scheme summarizes the primary steps of the program to help in understanding the system by which the application works. The application operates by asking the required questions in each step and providing the necessary data needed for therapeutic procedures to the physician. The capacity of this program is 9.3 MB and can be performed by android systems with the version of 4 and more. The required random access memory is the minimum one.

![Flow diagram illustrating schematic view of application steps (only initial steps are shown)](ABR-8-45-g001){#F1}

Application assessment {#sec2-3}
----------------------

To assess the application, a questionnaire containing 10 questions about the quality of the program was developed. Physicians (*n* = 36) used this program for 1 week after which they completed the questionnaire. The results are shown in [Table 1](#T1){ref-type="table"}. During this time, the designing team received suggestions and reports of problems regarding the application from users.

###### 

Physicians' response to questionnaire intended for evaluating the application (*n*=36)

  Aspects                                                      Questions                                               Satisfaction                                       
  ------------------------------------------------------------ ------------------------------------------------------- -------------- ----------- ----------- ----------- -----------
  Simplicity                                                   1\. The application is user-friendly                    0              0           10 (27.7)   20 (55.5)   6 (16.6)
  2\. Application has performed successfully in each use       0                                                       0              20 (55.5)   13 (36)     3 (8.3)     
  3\. It was easy to learn how to operate the program          0                                                       0              6 (16.6)    17 (47.2)   13 (36)     
  Comprehensibility                                            4\. The texts are understandable and legible            0              1 (2.7)     3 (8.3)     17 (47.2)   15 (41.6)
  5\. Different steps are well sequenced                       0                                                       0              7 (19.4)    19 (52.7)   10 (27.7)   
  User interface                                               6\. prominent tasks and duties are highlighted          0              0           7 (19.4)    17 (47.2)   12 (33.3)
  7\. The graphical design of the application is appropriate   0                                                       2 (5.5)        6 (16.6)    17 (47.2)   11 (30.5)   
  Usefulness                                                   8\. The application facilitates the treatment process   0              0           6 (16.6)    20 (55.5)   10 (27.7)
  9\. Physicians need this app                                 0                                                       0              11 (30.5)   11 (30.5)   14 (38.8)   
  10\. The application works to my expectations                0                                                       2 (5.5)        11 (30.5)   14 (38.8)   9 (25)      
  Total                                                                                                                0              5           87          165         103

Results {#sec1-3}
=======

To evaluate the quality of the application, it was used by 36 physicians for 1 week. They completed a questionnaire consisting of 10 questions that assessed the different performative aspects of the application. During the 1-week testing period, experts were able to report their problems and give suggestions about the app. The results are given in [Table 1](#T1){ref-type="table"}. As shown in [Table 1](#T1){ref-type="table"}, 72.1% of the physicians described the application to be user-friendly (high and very high). Moreover, 69.3% reported the application to be very necessary for health providers, especially physicians \[[Figure 2](#F2){ref-type="fig"}\]. More than 77% of physicians described that the design of application is appropriate, 88% mentioned that the texts are understandable and legible, and 80.4% described the different steps of application are well sequenced. Based on the appraisal, the application has helped physicians in course of treatment process. Using the software was easy for the vast majority of physicians. More information is provided in the [Table 1](#T1){ref-type="table"}.

![Some screenshots of different parts of the app](ABR-8-45-g002){#F2}

Discussion {#sec1-4}
==========

We designed a program by use of which physician can manage the hospitalized patients who also suffer from diabetes or hyperglycemia. Management of patients with diabetes and hyperglycemic is very important, as failure to do so can lead to serious complications, namely, postsurgical problems, vascular problems, and chronic infectious diseases.\[[@ref4][@ref5][@ref8]\] Moreover, with increasing the prevalence of diabetes and hyperglycemia, a higher percentage of hospitalized patients admitted for various reasons such as trauma have diabetes and hyperglycemia.\[[@ref21]\] Therefore, an application that can provide the necessary information quickly to the physician and other health-care providers is required, as this will bring about a decreased rate of medical errors. A large number of applications aimed at patients with diabetes are now available in app stores.\[[@ref22]\] One of the previous studies, conducted by Arnhold *et al.* in 2014, reviewed mobile applications pointed at diabetes.\[[@ref22]\] They concluded that despite the large number of applications for diabetes, few of them are beneficial and most of them have little functionality.\[[@ref22]\] This app has some advantages and limitations. It is a user-friendly software; it helps the physicians to make correct decisions step by step and its design is convenient. Different groups can use this app (e.g., physicians, nurses, and medical students). The application has also some limitations such as Persian language of the software. The applied units of blood glucose are mg/dl, and the software does not have the capability to change mmol/L to the mg/dl or vice versa.

Moreover, there is almost no application for step-by-step managing of patients for physicians. In view of these circumstances, our application can resolve these issues. Furthermore, according to the results of the questionnaire, the vast majority of physicians considered that the application is useful and understandable.

Conclusion {#sec1-5}
==========

Using the application to control blood glucose in hospitalized patients with diabetes and hyperglycemia can be very rewarding. In addition, a high percentage of physicians and health providers are aware of this void and our program was designed to resolve the associated difficulties. Due to the cascading framework of this program, not only is it easy to master, but also a very slight error rate exists too.

Financial support and sponsorship {#sec2-4}
---------------------------------

This study was financially supported by Isfahan University of Medical Sciences, Isfahan, Iran.

Conflicts of interest {#sec2-5}
---------------------

There are no conflicts of interest.
